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Abstract. EHRs are widely seen as a key resource in modern health care. For 
children not only is primary care vital, but also case-based public health systems can 
help ensure that all children receive immunisation and other preventive programmes. 
A European study showed that in 2016 in the 30 EU and EEA countries, 19 countries 
had widespread use of EHRs in children’s primary care, while 20  countries had 
case-based child public health systems. However, the results show a bias of 
disadvantage for poorer or smaller countries. More study is needed in this area. 
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1. Introduction 
The Models Of Child Health Appraised (MOCHA) project) is funded from 2015 to 2018 
by the European Commission’s Horizon 2020 programme. It seeks to identify optimal 
models of primary care for children, and electronic records are seen as a potential 
important support to delivery [1]. Initial work has already assessed and reported on the 
varied pattern of allocation of Unique Record Identifiers as an essential prerequisite to 
effective EHR use [1], and on the very varied and largely limited reference to e-health to 
support children as expressed in national e-health plans [2]. 
This paper reports on the next phase of the pan-European study, namely the reported 
extent of use of electronic health records in each of the current 30 EU and EEA countries.  
It shows significant variation in availability for use, both in primary care and in child 
public health. The potential value of records, especially electronic records, to represent 
the child patient’s needs, has been explained [4]. Child public health record systems have 
been in use effectively for over 50 years [5,6]. 
2. Methods 
The Models Of Child Health Appraised (MOCHA), funded by the Horizon 2020 
programme and running from 2015 to 2018, is charged with identifying optimal models 
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of primary care for children, including the role of electronic records to support care 
delivery [3]. It comprises an overall project management, and focussed research work 
packages, one of which addresses Use of Electronic Records to Enable Safe and Efficient 
Models of Child Primary Health Care. The project is facilitated by the services of a 
retained Country Agent in each country. The Country Agent responds to set questions 
raised by the project, thereby ensuring comparable information is obtained for each 
country, with the local Agent being able to access local materials and expert opinion. 
In late 2016 all Country Agents were asked to report on the extent of use of EHRs 
in delivery of primary care to children in their country. Two separate types of EHR were 
studied. Primary Care EHRs were defined as systems which “… maintain a personal 
health record in electronic format for each (child) patient, usually maintained and used 
by one health care provider practice or organization”. Child Public Health EHR Systems 
were defined as those which “… maintain a personal summary record for each child 
resident in the administrative area (namely they are individual records of identified 
individual children, not statistical summaries). They do not provide a full clinical health 
record, but are restricted to the specific procedures specified for preventive public health 
actions, such as immunisation and programmed screening. They are population based 
and cover patients of all health providers, including children moving in after birth.” 
Most results were received at the end of 2016, but some countries only sent in final 
information up to mid 2017. This report therefore contains some slightly asynchronous 
information (with an origination spread of some eight months), but this will not affect 
the validity of the broad pan-European picture presented. 
3. Results 
3.1. EHR Use in Primary Care 
Responses were received from 27 out of 30 countries, a 90% response rate. Nineteen 
countries (70% of respondents) reported widespread routine use; only four of these - 
Bulgaria, Croatia, Czech Republic and Romania - are from lower income member states.  
The seven states with low or no use are all lower income or small islands. Estonia, with 
its strong e-health innovation, is increasing use. The Latvian Country Agent reported that 
the eHealth implementation process was ongoing, though there was not yet any routine 
use reported. The results are summarized in Figure 1 below. 
This pattern is similar to the results of an earlier study undertaken by Grossman et al 
in 2012 [7], published as this study was being undertaken. The Grossman study 
approached practitioners directly, and also asked about the functions for which systems 
were used, but was restricted to those countries with a community pediatrician form of 
primary care for children; whereas the MOCHA study was at a national level and covered 
countries with community pediatrician, general practitioner, or mixed primary care 
systems for children. 
The MOCHA study also ascertained whether the EHR systems in use for children’s 
primary care were designed with children in mind, were adult-orientated systems, or 
were adult-orientated but with data sets and functions specific to childhood.   
Only Croatia and Italy reported operating systems designed primarily with children 
in mind, while Denmark, Finland, Hungary Ireland, Slovenia and Spain reported generic 
systems with specific child health functionality. The balance of countries reported either 
adult-orientated systems, or a mix of systems. Though the literature on the effect and 
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impact of EHRs in child health is limited, a consensus view reported from the somewhat 
different American setting for the Agency for Healthcare Research and Quality is that 
child health specific functionality is important in EHRs used for children’s health care 
[8]. Thus further study on these lines is needed to ensure that effective screening and care 
services for children are not being impeded by inappropriate EHRs. 
 
 
Figure 1: Use of EHRs in delivery of primary care for children 
3.2. Child Public Health Care-based Systems 
The second type of children’s EHR whose distribution of use was assessed by this study 
was child public health systems.  Such systems are run by the public health function, and 
track key information, primarily about immunization and screening, for all children 
resident, regardless of their primary care provider. Of the 27 countries for which 
responses have been received, a strong majority of 20 (74%) have a child public health 
record system. The results are summarized in Figure 2. 
In essence, seven countries – Austria, Cyprus, Greece, Germany, Latvia, Lithuania 
and Poland – have no such system. In Sweden, the system varies by county, and in France 
the service covers up to 6 year old children and is run by the social security system. In 
Bulgaria, it is a childbirth reporting system. In the other seventeen countries the system 
covers immunization and screening examinations. 
However, it is in the type of functionality that countries’ approaches vary. Table 1 
below shows that five countries and parts of the United Kingdom schedule appointments 
directly, while a further five countries and Scotland are restricted to advising direct 
service providers of children falling overdue. In three countries and Wales the public 
health record system is solely passive. 
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Figure 2: Use of Child Public Health EHRs in Europe 
 
Table 1. Functionality and Data Exchange of Child Public Health Systems 
 
System Directly Schedules 
Appointments 
System advises Provider of 
Children Overdue 
Passive Record 
Czech Republic  
Denmark  
Estonia  
Iceland  
Spain  
UK (Northern Ireland and 
Scotland)                        (SA) 
Czech Republic  
Denmark  
Estonia  
Hungary                       (SA) 
Iceland  
Ireland                          (SA) 
Italy 
Norway 
Romania 
Spain  
UK (England)               (SA) 
Croatia                        (SA) 
Finland 
Malta                          (SA) 
UK (Wales) 
All use a form of automated data exchange unless marked Stand Alone (SA) 
 
These findings are very much in line with a concurrent study by the European Centre 
for Disease Control (ECDC). A policy of ECDC is to advocate the use of Immunisation 
Information Systems (IISs). These cover all ages, and immunization only, but there is a 
strong overlap with the objectives of MOCHA in regard to the recording of children’s 
immunization. In 2016 ECDC undertook its own survey, and received information on 
the child-related IIS functions in 16 countries [9]. The findings are compatible with the 
MOCHA findings on child public health EHRs. 
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4. Conclusion 
Electronic health records are generally assumed to be beneficial, though in general there 
is still a paucity of evidence in this field in Europe [10]. Whereas other parts of the world 
begin to realize the value of EHR in primary care [11,12]. 
However, if EHRs are to be used in primary care, they should be purposeful [7,8] 
and sufficiently systematic that they form a comprehensive e-health ecosystem. ECDC 
also supports the effectiveness of public health records specifically covering 
immunization [9]. This report shows the very varied nature of electronic record use 
regarding children, with a broad gradient of disadvantage to poorer or smaller countries, 
but with some exceptions as specific newer member States seek to make constructive 
and planned progress. MOCHA and the ECDC plan to build on these findings in order 
to identify most effective approaches. 
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